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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-3, 9 are rejected under 35 U.S.C. 102(b) as being anticipated by Chuang 
(US 5,937,309) 

Chang discloses a method of forming STI structure. The method comprising the 
steps of: 

sequentially forming a pad oxide film 205 and a pad nitride film 210 on a 
semiconductor substrate (col 2, lines 46-48) 

removing the pad nitride film and the pad oxide film on an isolation region so 
that protrusions of a tail profile are formed at the top comers of the isolation region (col 
2, lines 62-64; fig. 2C) 

etching the semiconductor substrate of the isolation region, while using the 
protrusions as an anti-etch film, to form a trench the top corners of which are made 
rounded (col 3, lines 25-32) 

burying the trench with an insulating material and then removing the pad 
nitride film and the pad oxide film on the semiconductor substrate to form an 
isolation film (col 1, lines 41-45; col 3, lines 60-65) 
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Regarding claim 2, Chuang discloses the step of implementing an over-etch process 
using a CHF3 gas to remove the nitride layer (col 3, lines 30-35) 

Regarding claim 3, fig. 2C of Chuang shows performing an etch step to etch oxide 
layer 225 without etching nitride layer 210, which reads on implementing an etch 
process with a high selectivity for removing the pad nitride film and the pad oxide film 

Regarding claim 7, Chuang discloses the step of performing a photolithography 
process on the substrate (col 2, lines 62-63) and Chuang is silent about any polymeric 
residuals, which reads on wherein a photoresist pattern is formed on the pad nitride film 
in order to define the isolation region, and wherein the photoresist pattern is removed 
before the trench is formed after the pad nitride film and the pad oxide film on the 
isolation region are removed, so that polymer occurring from the photoresist is 
prevented to affect an etch process for forming the trench. 

Regarding claim 8, Chuang is silent about removing the substrate from the etch 
chamber which reads on wherein the etch process for forming the trench is 
implemented in-situ with no time delay at the etch chamber by which the pad nitride film 
and the pad oxide film are removed, in order to prevent a native oxide from being 
formed on the semiconductor substrate of the isolation region. 

Regarding claim 9, Chuang discloses the steps of 

performing a first etch process for the semiconductor substrate only with a process 
condition having a high selectivity ratio to the protrusions to form the trench 
the top corners of which are not made rounded (fig. 2C) 
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performing a second etch process, using a post etch treatment (PET) with a process 
condition having a low selectivity ratio to the protrusion, to form etch tilt faces at the top 
comers of the trench while removing the protrusions, thereby forming the trench that is 
made rounded (col 3, lines 25-32; fig. 2C) 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chuang (US 5,937,309) in view of Bamnolker et al (US 6,890,859) 

Chuang method has been described above. Unlike the instant claimed inventions as 
per claims 4-5, Chuang fails to disclose using a CF4 gas and a CHF3 gas as an etch 
gas and wherein the CHF3 gas is more supplied than the CF4 gas so that the selectivity 
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ratio to oxide is increased and wherein the supply ratio of the CHF3 gas and the CF4 
gas is 2:1 - 10:1 

Bamnolker discloses a method for forming semiconductor structure comprises the 
step of using a CF4 gas and a CHF3 gas as an etch gas and wherein the CHF3 gas is 
more supplied than the CF4 gas and wherein the supply ratio of the CHF3 gas and the 
CF4 gas is 2 (col 6, lines 33-35) 

One skilled in the art at the time the invention was made would have found it obvious 
to modify Chuang method by using a mixture of CF4 gas and a CHF3 as per Bamnolker 
because Bamnolker discloses that the number of cone-shaped defects generated in the 
silicon trench is reduced when the ratio of the flow rate of the CF4 and CHF3 is 
changed from one to two (col 6, lines 31-35) 

Regarding claim 6, Chuang fails to disclose the step of setting a time point when an 
oxide component of the pad oxide film is detected as an end-point. Bamnolker also 
discloses determining end point during the oxide etch step (col 7, lines 50-52). One 
skilled in the art at the time the invention was made would have found it obvious to 
modify Chuang by setting a time point when an oxide component of the pad oxide film is 
detected as an end-point because Bamnolker discloses that determination of the 
various end point (oxide etch time) can be made by employing one of the techniques 
which are well known in the art (col 7, lines 50-55) 

5. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chuang (US 5,937,309) in view of Chen (US 6,500,727) 
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Chuang method has been described above. Unlike the instant claimed inventions as 
per claims 10-11, Chuang fails to disclose wherein the etch selectivity ratio 
to the protrusions and the semiconductor substrate is controlled by adjusting/increasing 
the flux of an HBr gas among etch gases 

Chen discloses a silicon etching method comprises the step of using an etching 
mixture of HBr and CHF3 and adjusting the flux of an HBr gas among etch gases (col 2, 
lines 45-51) 

Since Chuang is directed to a method to form trench having round corner, one skilled 
in the art at the time the invention was made would have found it obvious to modify 
Chuang method by using an etching mixture of HBr and CHF3 and adjusting the flux of 
an HBr gas as per Chen because Chen discloses using the plasma etch using HBr and 
preferably a hydrofluorocarbon to form trench with upper rounded corners (col 2, lines 
33-49) 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lan Vinh whose telephone number is 571 272 1471 . 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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